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There have been many methods devised for the determination of water loss
from the body due to evaporation from the skin. These methods vary from
inaccurate qualitative tests to accurate, highly complex, gravimetric methods.
Minor (1) describes a method in which the body is painted with a dilute solu-
tion of iodine which is allowed to dry. The skin is then dusted evenly with
starch. As the patient perspires, dark areas develop where the moisture appears.
The body is photographed at varying intervals and "sweat prints" obtained.
Other "sweat print" methods are the fuchsin method of Kosaka (2) and of Eijk-
mann (3), and the silver nitrate method of Aubert (4). Another method de-
scribed by Berkman and Horton (5) is to stripe the patient's skin with a saturated
solution of cobaltous chloride which is a deep blue and which changes to pink in
the presence of water. Wheresweating occurs the blue stripes at once become a
deep pink.
Jores (6) and Benedict and Wardlaw (7) devised methods for measuring the
insensible loss in body weight within a definite period of time. The use of the
Sauter balance, capable of weighing 100 kg. with a sensitivity of 0.1 gm.,. made
possible very accurate readings which Benedict and Wardlaw were able to cor-
relate closely with basal metabolism measurements.
The actual observation of sweat secretion and its intimate processes can be
done microscopically by the Jurgenson oil drop method (8). The area of secre-
tion, the number of secreted droplets and their approximate size may be ob-
served in the field of the microscope. From these observations a measure may
be derived which gives the sweat volume per unit area of field. By such sam-
pling processes these measurements could be used to estimate the fractional area
of wettedness of the body surface. In such laborious experiments the perturbing
effect of the source of illumination and the method of observation may compli-
cate considerably the gross phenomenon under observation.
Another method of measuring the sweat secretion may be derived from ob-
servations of its saline content (9). Evaporation of water from a surface secre-
tion of a given initial concentration, in which the secretion is continuous, should
result in a gradual increase in the concentration of the evaporating fluid. The
particular value of the saline method lies in the provision of a chemical approach
to the physiological origin of the secretion itself. Kuno states however (10),
that reports differ greatly as to the chloride content of sweat, and it is believed
that it varies considerably with the rate, duration, and location of the sweating.
He believes it is therefore impossible to use chlorides as an index of the amount
1 Thiswork was made possible by a grant from the John and Mary R. Markie Foundation.
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of sweating. Even when the control measurement of the chloride content is
made on another part of the skin, it would not be safe, since it has been proven by
Kittsteiner (11) that the chloride content of sweat varies in di:fferent parts of the
skin.
Several workers: McClure and Sauer (12), Jones and Murray (13), Kuno (10),
and Winslow, Harrington, and Gagge (14) have constructed chambers of one
type or another for enclosing the body or extremities so that conditions of tem-
perature and humidity can be carefully controlled. A current of dry air is passed
through the chamber and then through a series of previously weighed calcium
chloride or sulphuric acid tubes. The increase in weight of the tubes indicates
the amount of moisture absorbed by the air passing through the chamber.
It is very difficult to compare the results obtained from these various methods
as some (obviously the "sweat print" method and the cobaltous chloride stripe
method) are only qualitative in nature, and othLers vary in degree of qualitative
accuracy. Also there are great variations in the amount of control that has been
exerted over the conditions of external environment in which the test is performed
(such as room temperature, humidity, rate of air flow, etc.), and there is great
variation in the condition of the subject tested (whether active or at rest, sitting
or lying, fasting or not fasting, clothed or unclothed, etc.).
Probably the carefully controlled work of Benedict and Wardlaw (7) and the
work of Wilson, Harrington, and Gagge (14) in which the patients have been
held closely to basal conditions and the external conditions of the environment
have been carefully controlled, offer very accu:rate quantitative measurements.
While, however, many of these methods are of great research value, they are too
complicated to be used for regular clinical evaluations The equipment is
cumbersome and expensive, the methods are time consuming, and they are not
practicable for studying simultaneously small areas of skin at different locations
on the body.
We wish to propose a colorimetric, quantitative method, which is very easy to
use, inexpensive, not objectionable to the patient, and makes possible the simul-
taneous study of the insensible perspiration from different areas of the skin
surface. We believe that this method will show significant variations in the
insensible perspiration of given areas of skin of a patient under the usual en-
vironmental conditions of the average clinic or office. Before we proceed to
describe this test it might be well to review briefly the factors which influence
insensible perspiration.
FACTORS INFLUENCING INSENSIBLE PERSPIRATION
The discharge of water from the skin is termed perspiration. When the
moisture is visible it is called "sweating," but when it appears only in the form of
an invisible vapor, it is called "insensible perspiration." Obviously to distin-
guish between the two it is necessary to pay attention to atmospheric conditions,
because dry moving air, low atmospheric pressure, or high altitude, may cause the
evaporation from the skin to become so rapid that all perspiration is insensible.
The water excreted is from two sources: 1) fluids transuded from skin vessels
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and the interstitial water of the cutaneous cells, and 2) from the sweat glands.
At temperatures below 30°C. the sweat glands are normally inactive and the
ducts are closed. The moisture which comes from the skin at this temperature is
almost wholly derived from the cutaneous tissue. When the temperature rises
above 30°C. the sweat glands begin to excrete and as the temperature rises more
and more water is lost as sweat (15). When the excretion of water is plotted
against temperature, it describes a parabola up to the point where the tempera-
ture is too high for body function (10). Since the moistness of the skin at lower
temperatures is almost entirely dependent on fluid transudates from the cu-
taneous vessels, it is consequently understandable that it varies with circulatory
changes. The actual amount of water lost is probably regulated by the amount
of fluid filtered and is little affected by the humidity and temperature of the
environment (16). It has been found (8) that the perspiration of people without
sweat glands varies only slightly with the temperature. From this, one might
conclude that increases in perspiration recorded by various workers as propor-
tionate to rises in temperature, must be due to activation of the sweat glands.
It is claimed (14, 15) that sweat gland secretion can be distinguished from the
evaporation of fluid transudates, because excreted sweat contains chloride ions
which are carried to the surface with the fluid. The concentration of the chloride
is approximately 0.2%. This is diminished under conditions of increased tem-
perature where chloride retention is advantageous. This finding, however, is
disputed by many workers.
The sweating caused by mental or sensory agents can be distinguished from
that caused by thermal agents. The former usually appears on the palm, sole,
and in the axilla, while the latter appears all over the body surface except on the
palm and sole. Sweating never appears restrictedly, but always universally,
even when the stimulation is confined to a small area of the body. It has there-
fore been assumed by many workers that the sudorific nervous apparatus is
separated in man into two sets, each being associated with the sweat glands in its
respective region of the skin. Kuno (10) states that "although there is no ex-
perimental evidence, it may be assumed that the active center governing the
sweat apparatus for the general body surface is located in the subthalamic region
where the centers of temperature regulation are situated. The seat of the other
center is unknown. But merely from the fact that this sweating is easily pro-
duced by mental stimuli, it has been surmised that a cortical center plays this
role."
Kuno (10) found that the rate of insensible perspiration varies considerably on
different areas of the skin, and, although the regional relationships correspond
well in all subjects, in the palm and sole the individual variation may be con-
siderable. From his findings of regional tests made on eight subjects he found
that all the areas could be grouped into three main zones. In Zone I he places the
palm and sole which were found to be the areas of maximum perspiration. The
sole was somewhat less than the palm in most subjects, but in some the relation-
ship was reversed. In Zone II, the areas of medium perspiration, he included the
forehead, neck, cheek, and the dorsa of the hands. The forehead was usually
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the highest of these regions (note that these regions are parts of the skin which are
usually bare in daily life). In Zone III, the areas of minimum perspiration, in-
cluded all the remaining regions which are usually covered by clothing. The
rates here were fairly low and uniform. Skin temperatures were measured in
these regions at the same time. It was found that these temperatures by no
means parallel increased or decreased perspiration readings. He therefore con-
cluded that the regional variations do not result from differences in skin tem-
perature.
In proposing a test for determining the insensible perspiration from various
areas of the skin it is important that we first evaluate the various factors which
could influence our results.
1. Environmental temperature. In the study of insensible perspiration loss, in
order to avoid the effect of secretion from the sweat glands, we should have the
temperature below 30°C. Benedict and Root (17) found very little influence, if
any, of the environmental temperature on the insensible perspiration. Several
studies \vere carried out in a group of men at temperatures of 16° to 17°C. The
temperatures were later increased to 22° and then to 27°C. It was found by
these workers that there was no material alteration in the amount of insensible
perspiration notwithstanding the increase in the temperature. Loewy (18)
found that in an individual who is not sweating there is no relationship between
the air temperature and the moisture evaporated. Even with a difference of 8
to 10° the level of the evaporation may be the same, although between these
temperatures the amount might vary either way. Winslow, Harrington, and
Gagge (14) found that for operative temperatures below 31°C., the "wetted
area," \vhich described the extent of moisture surface present on the skin surface
of the body, remains constant at a minimal value. Above this point evaporation
rises rapidly with further increase of operative temperature.
2. Relative humidity. Benedict and Wardlaw (7) state that the relative hu-
midity varied during their experiments from 21 to 62%, but there seemed to be
no consistent influence of humidity on the rate of insensible loss. Winslow,
Harrington, and Gagge (14) have developed a quantitative factor by which con-
stant evaporation is maintained at a given air temperature with either high or
low relative humidity. It is therefore obvious there must be some change in
sweat secretion to account for constant evaporation with the varying demands of
the atmosphere. They have shown in their experiments however, that for
temperatures below 30.6°C., the "wetted area" remains low irrespective of the
atmospheric humidity.
3. Ventilation and clothing. Benedict and Benedict (19) found that the
amount of the total insensible perspiration loss remained almost the same when
the subject was either dressed, naked, or naked and cooled by a fan. Levine,
Wilson, and Kelly (20) have shown that the loss was independent of clothing and
state that although clothing can absorb considerable moisture, the type of ma-
terial has no influence as long as the subject is allowed to come to equilibrium
with his environment.
4. Food intake. It is clear from the work of various investigators (17, 20)
that the ingestion of food, unless very light, causes an increase in perspiration.
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5. Water intake. Most workers found little or no influence from the intake of
water. Levine, Wilson, and Kelly (20) however, are of the opinion that the
intake of water may increase the perspiration in infants.
6. Muscular exercise. Benedict and Root (17) noticed an increase, amounting
to about 5 grams per hour, when the subject changes from a lying to a sitting
position. But they found that the rate of total insensible perspiration may be
fairly uniform if it is measured under basal conditions. Under these conditions
most of the variable factors arc eliminated since the subject is fasting, and lying
at rest in equilibrium with his environment. They found also that there was a
relationship between the total insensible perspiration and the basal metabolism.
When the data for the hourly insensible perspiration was plotted with reference
to the 24 hour heat production, a straight line curve indicated the general trend
of the metabolism. According to Levine, Wilson, and Kelly (20) the variation
of the rate of perspiration from day to day cannot he greater than 8% of the
average figure. However individual variations are considerable and closely fol-
low in the order of increasing weights of the body.
7. Blood circulation and skin temperature. Kuno (10) found that perspiration
very gradually decreases after obstruction of the blood circulation. From the
work of Winslow, Harrington, and Gagge (14) and others we have been con-
vinced that the correlation of the perspiration with the skin temperature is true
only so far as changes in the skin temperature result from circulatory changes, and
this being true only \vhen the temperature is above 30°C. According to Kuno,
ahout two thirds of the ordinary insensible perspiration is maintained when the
circulation to the skin has entirely stopped. This shows that the greater part of
insensible perspiration can be in progress quite independently of the blood circu-
lation and can probably be explained by evaporation of the tissue fluid through
the epidermis.
From a study of the literature we conclude that the physical effect of environ-
ment on insensible perspiration is only slight. Perspiration seems to be more
influenced by conditions of the blood circulation and probably by the texture of
the skin itself. This conclusion can he applied to the general body surface, but
not to the palm of the hand, the sole of the foot, or the axilla. The amount of
perspiration in these regions has been reported to be five to ten times as great as
that on other areas of the body. On these parts of the skin the sweat glands are
most dense and by microscopic examination of the individual glands, Takahara
(21) found that the sweat glands of the palms and soles excrete constantly.
PREPARATION OF THE "PERSPIRATION TE5T PATCH"
In this colorimetric test, cobalt chloride has been used as the indicator. This
salt, which is readily soluble in water, is blue in the anhydrous state and pink
when hydrated. Solutions of various percentages of the salt in water were
prepared ranging from 2 to 60%. The hydrated salt CoCl2 .6H20 was weighed
on an analytical balance and dissolved in distilled \vater.
The patches were prepared in the following manner. "Wet-Pruf" adhesive
I inch wide was cut into approximately 2 inch lengths. A double strip of
rubber tape or splicing compound of inch \vidth was cut into 1 inch strips and
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laid horizontally across the center of the sticky side of the adhesive. Twelve
holes were then punched through the rubber tape and adhesive in 2 rows of 6
each. (A Magill Utility Punch was used which cut holes of 5 mm. diameter.)
Spot-test paper2 was then cut into strips 1 inches by inch and this was placed
on the rubber strip. The remaining adhesive flaps were then folded over the
back of the spot-test paper making a firm but flexible patch with 12 cells (see
figure 1 for materials used in making the "test-patch"). The cobalt chloride
solution was then dropped into the cells onto the spot-test paper by using a
1 cc. tuberculin syringe with a 27 gauge needle and letting one drop fall on the
spot-test paper in the center of each cell. Care was taken to see that the drops
were of uniform size. This could be accomplished by holding the syringe in a
FIG. 1
vertical position and letting the drops form slowly by a gentle, even pressure on
the plunger to form as large a drop as possible and letting it fall of its own accord.
Two sets of patches were prepared. The first set was made using drops of the
following percentage solutions: 2, 3, 4%, etc. up to 13%. The 2% solution was
placed in the cell at the lower left hand corner of the patch and drops were
placed in each following cell in order of increasing percentages. The second set
starts at the lower left hand corner with 14% and increases in the following
order: 15, 16, 18, 20, 25, 30, 40, 50% and the last one in the upper right hand
corner is the 60% solution. For convenience these percentages were used to
designate the spots and were marked on the patches in India ink as shown in
I Spot-test paper may be purchased from Fisher Scientific Co.
1. 10yL
Tc1;
PERSPIRATION TEST PATCH 487
figure 1. The patches were then desiccated for at least two days over "Drierite"3
before they were ready for use.
In order to prevent the "creeping" of the cobalt chloride which sometimes
causes the spots to join on the spot-test paper, an alternate method of preparing
the "test-patches" is to punch out small discs of the spot-test paper with the
paper punch and to impregnate each disc with a drop of the percentage cobalt
chloride solution desired and when the discs are dry to insert them into the cells
made by punching out the rubber tape. Both methods were used in this ex-
periment and this latter method is recommended for a more accurate "test-
patch."
THE RANGE OF THE "BASAL INSENSIBLE PERSPIRATION" ON VARIOUS AREAS
OF THE BODY
In view of the various factors which can affect the insensible perspiration as
discussed above, it was decided in this study to eliminate as many of these
factors as possible. To accomplish this we have performed a series of tests in
which the subjects were studied under basal conditions keeping the environ-
mental temperature between 19 and 30°C. and the relative humiditywithin the
ranges of 44.4 to 66.2%. These determinations we have termed "basal insensible
perspiration." Twenty-two normal individuals, 15 women and 7 men were
studied. Tests were repeated on 13 individuals on subsequent days making a
total of 35 different and complete measurements. The ages of the subjects
ranged from 10 to 45 years and the body weights from 54 to 200 pounds. The
oral temperature was taken for each subject and ranged from 97 to 98.9°F., and
the pulse from 58 to 88. All were apparently in good health and had no visible
evidence of skin abnormality. In each experiment 39 different areas of the skin
were studied—23 anterior surfaces and 16 posterior surfaces.
Procedure
1. Preparation of the patient. The subjects arrived at the laboratory without
breakfast, (all of our tests were performed between 8 and 10 o'clock in the
morning) all heavy clothing was removed and the subject rested, lying fiat on his
back, on a bed for at least 30 minutes before the test was begun. The tempera-
ture of the room was maintained between 19 and 30°C. arid the relative humidity
fell within the ranges of 44.4 to 66.2% during all the tests performed. The pa-
tient's age, sex, height, weight, pulse, and oral temperature were recorded. Also
the dry and wet bulb readings were taken and the relative humidity calculated.
It was not difficult to keep the environmental conditions within the range desired
because the range is large enough to cover all but the extremes of temperature and
humidity. In the winter the room temperature and relative humidity did not
vary appreciably in a steam heated building. During the test the patient was
lying quietly flat on his back with arms at his sides, or flat on his stomach with
only the head turned when readings were made on the posterior surfaces.
'This product may be purchased from the W. A. Hammond Drierite Company,Yellow
Springs, Ohio.
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. Performance of the test. In performing the test, the patch is removed from
the desiccator and placed as quickly as possible on the skin area to be tested with
the holes toward the skin surface. (The spots should all be blue if the patch has
been properly desiccated.) Low percentage patches sholild be used in areas of
low perspiration and high percentage patches in areas of high perspiration. The
patch was held in place by a strip of adhesive large enough to extend over the
skin about inch or more on all sides. (The regulation 2 inch adhesive is a con-
venient size.) Patches may be placed on several chosen areas of the skin at the
same time. After a definite period of time—we chose 15 minutes in this experi-
ment—the patch was removed and read by noting the highest percentage spot
which had changed from blue to pink. The patch must be read immediately
upon removal from the skin as contact with the room atmosphere may gradually
dehydrate or hydrate the spots.
3. Advisability of using controls. At the beginning of each determination a
control patch must be set up in the following manner: A low percentage patch is
placed face down on a flat dry surface such as a table top and covered with ad-
hesive in a manner similar to the patches which are placed on the skin. This
patch should be read at the same time as the patches on the skin and the reading
subtracted from the "test-patch" readings.
Although the patches on the skin are covered during the test by the adhesive
strips, the exposure to the air in the room, as well as exposure to the air enclosed
with the patch, was found to be sufficient on very humid days to hydrate the 2 or
3% cobalt chloride spots. Each cell enclosing a spot of cobalt chloride is 5 mm.
in diameter and 2mm. in depth. The control patch has the same exposure to the
air of the room and the same amount of air is enclosed with the patch when it is
placed face down on a flat surface. Therefore by subtracting the reading of the
control patch from the reading of the "test-patch," the error due to this exposure
can be eliminated.
4. Conversion of the readings to milligrams per square centinieter per hour. The
weight of water absorbed as the color of a certain spot on the "Perspiration Test
Patch" changed from blue to pink was determined graviometrically. For this
measurement a blank patch was prepared. The construction of the blank patch
was similar to that of the "Perspiration Test Patch" with the exception that no
spot-test paper was used and only six holes were punched through the rubber and
adhesive layers, thereby making a six celled patch. For a measurement, a 5
mm. disc of spot-test paper impregnated with one standardized drop of a certain
percentage cobalt chloride solution was inserted in the bottom of each of the six
cells of the blank—each disc contained the same amount of the same percentage
cobalt chloride solution.
The following routine was followed for measuring the weight of water absorbed
during the hydration of the cobalt chloride. The patch was dried thoroughly in
a desiccator, weighed (a balance precise to 0.01 mg. was employed), and then
hydrated in a moist chamber which was kept at a temperature ranng from 35°
to 38°C. (A large desiccator containing a layer of water and immersed in a
thermostat served as a moist chamber.) The patch was left in the moist chamber
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just long enough for the discs to change from blue to pink. (To make sure of the
proper intensity of the pink color, a previously hydrated disc was used for com-
parison.) The time required for hydration and the weight of the hydrated patch
were recorded. In a parallel experiment a weighed blank, minus the discs of
spot-test paper was exposed to a moist chamber for the same length of time as
was required for hydration of the discs. At the end of this period the blank
was weighed and the gain in weight recorded. The gain in weight of the patch
minus the gain in weight of the blank was considered as the weight of water ab-
sorbed by the six discs. The water absorbed per disc was then calculated.
This routine was followed for measuring the weight of water absorbed by discs
containing amounts of cobalt chloride equivalent to that on the various spots of
3—
Fra. 2
the "Perspiration Test Patch". It was found that the weight of water absorbed
ranged from 0.1 mg. for the 2% spot to 4.4 mg. for the 60% spot.
The curve on the graph is the corrected curve which represents the moisture in
milligrams absorbed by the discs with various percentages of cobalt chloride
solution. By using this curve the readings of each "test patch" can be converted
to milligrams of moisture absorbed per area in the following manner: The diam-
eter of the disc is 5 mm. and its area is 19.635. Thus 5.09 such discs are necessary
to cover an area of 1 square centimeter. To convert then, e.g., a 2% reading to
milligrams, read from the curve 0.12 mg. and if the patch remained on the skin
for 15 minutes, the calculation to obtain milligrams per square centimeter per
hour will be: 0.12 X 4 X 5.09 = 2.443 mg. per square centimeter per hour.
5. Study of normal subjects. All the measurements of the insensible perspira-
tion for the various areas studied were recorded on a chart. The averages for
the various areas were computed, and thus a working normal was obtained from
I—
% C. Cl2
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the 35 determinations made. This working normal is shown on a diagram (see
diagram, "Average Readings of Insensible Perspiration Derived from 22 Normals
under Basal Conditions"). This diagram illustrates the average regional distri-
bution of the insensible perspiration.
From a study of the working normal, it can be readily seen that the regional re-
lationship of the insensible perspiration can be divided into three groups which
correspond with the three zones of Kuno. The regions of greatest perspiration
in our measurements are the palms and soles which correspond to Kuno's Zone
TABLE 1
Conversion of test patch readings to milligrams of water per square centimeter of body
surface per various time intervals
PER CENT MG. PROM GRAPH MG./cM.2/15 NIH. MG./CM.I/30 MIN. MG./CM.'/óO NIH.
2 0.12 0.61 1.22 2.44
3 0.2 1.02 2.04 4.07
4 0.27 1.37 2.75 5.50
5 0.25 1.78 3.56 7.13
6 0.42 2.14 4.28 8.55
7 0.5 2.55 5.09 10.18
8 0.56 2.85 5.70 11.40
9 0.65 3.31 6.62 12.23
10 0.71 3.61 7.23 14.46
11 0.78 3.97 7.94 15.88
12 0.85 4.33 8.65 17.31
13 0.93 4.73 9.47 18.93
14 1.0 5.09 10.18 20.36
15 1.07 5.45 10.89 21.79
16 1.15 5.85 11.71 23.41
18 1.3 6.62 13.23 26.47
20 1.45 7.38 14.76 29.52
25 1.82 9.26 18.53 37.06
28 2.05 10.43 20.87 41.74
30 2.18 11.10 22.19 44.38
40 2.92 14.86 29.73 59.45
50 3.65 18.58 37.16 74.31
55 4.02 20.46 40.92 81.85
60 4.4 22.40 44.79 89.58
Note: Figures on this chart are applicable only to readings made with cells of 5 mm.
diameter and 2 mm. depth which have been made and used as described.
I. The regions of medium perspiration which are the chin 8.55 mg./cm.2/hr., the
cheek 5.5 mg./cm.2/hr., the forehead 5.5 mg./cm.2/hr., and the dorsa of the hands
and feet 5.5 mg./cm.2/hr. correspond with Kuno's Zone II in which he includes
the forehead, cheek, neck, and the dorsa of the hands. (He does not have any
measurements for the dorsa of the feet.) The regions of least perspiration which
include all the other areas studied range from 0 to 2.44 mg./cm.2/hr. and corre-
spond to Zone III of Kuno which includes many of these same areas.
In order to determine whether differing conditions of temperature and hu-
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midity had any influence on the insensible perspiration readings, several graphs
and charts were made.
(a) From a comparison of the dry bulb readings with the insensible perspira-
tion readings, there was found to be no correlation between high temperature
readings and increases in insensible perspiration measurements. In fact, the
insensible perspiration readings which were obtained at the highest room tern-
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FIG. 3. AVERAGE READINGS OF INSENSIBLE PERSPIRATION DERIVED FROM A STUDY OF
22 NORMALS—ANTERIOR SURFACES
Readings were made on subjects under basal conditions. The patches were read after
having been exposed to the skin for 15 minutes. The "test patch" readings are indicated
as the highest per cent cobaltous chloride drop which changed from blue to pink. The
numbers in the brackets express these readings converted to milligrams of water per square
centimeter of body surface per hour.
perature (30°) were lower than the readings obtained at the lowest room temper-
ature (19°).
(b) The correlation of the insensible perspiration readings with the dew point
was also studied. It was found that there was no correlation between these two.
(c) No correlation could be found between differences in body weight and the
insensible perspiration readings.
(d) Oral temperatures ranged from 970 to 98.9°F. for the subjects tested, but
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o_ (n-244
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no correlation was found between oral temperature and the insensible perspiration
readings.
It was found in this study of 22 normals under basal conditions that, by using
the 15 minute time interval, in the majority of instances the readings for the
areas of medium and maximum perspiration fell within the range of the patches,
i.e., between the 2 and the 60% spots. It was found, however, that it would
.1.
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0—2% (0—2.44 . )
0—2% (0-2.44 .
4%(5.5mg. )
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FIG. 4. AVERAGE READINGS OF INSENSIBLE PERSPIILATION DERIVED FROM A STUDY OF
22 NORMALS—POSTERIOR SURFACES
Readings were made on Bubjects under basal conditions. The patches were read after
having been exposed to the skin for 15 minutes. The "test patch" readings are indicated
as the highest per cent cobaltous chloride drop which changed from blue to pink. The
numbers in the brackets express these readings converted to milligrams of water per square
centimeter of body surface per hour.
have been more satisfactory to use a 30 to 60 minute interval to record areas of
minimum perspiration (such as the forearm, upper arm, shin, thigh, and upper
back) since the 2% spot was frequently not completely hydrated in 15 minutes.
The readings on the diagram for areas of minimum perspiration should therefore
be read as from 0 to 2%. Greater accuracy was achieved, however, by using 30
minute intervals and calculating the result iii grams per square centimeter
per hour.
0—2% (0-2.44 ag.)
4%(5.5g.)
2% sig.)
2% (4.0? gig.)
4% (5.5.)
0-2% (0-2. 44 g.
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30% 30% (44.4.)
PERSPIRATION TEST PATCH 493
6. Relationship of posture to the readings of the insensible perspiration. We
were interested to determine whether lying on the side could produce hemiactiva-
tion of the insensible perspiration as had been claimed by Kuno (10). Three
subjects were used in this study. Readings were made in the axillae and the
palms of the hands while the subject was lying flat on the back with arms ex-
tended over the head. Later determinations were made with the subject lying
first on the right side and then on the left side. The patient was allowed to rest
in each newly assumed position for 30 minutes before the readings were taken.
It was found that when the patient was lying flat on the back, bilaterally sym-
metrical readings were identical, but when lying on the right side the readings of
the left axila (the side that was up) exceeded the readings of the right axilla by an
average of 14.46 mg./cm.2/hr. It was found when the patient was lying on his
left side, the readings of the right axilla (which was up at that time) exceeded the
readings of the left axilla by an average of 8.55 mg./cm.2/hr. We believe the
figures for the right and left axillae would be in closer agreement if a greater
number of patients had been studied. These results, however, seem definitely to
confirm the findings of Kuno. Kuno's explanation of this phenomenon is as
follows: "Let us assume that the congestion of the skin due to exposure to heat
may act as a caue of sweating, perhaps because the dilatation of the blood
vessels mechanically stimulates some sensory nerves which may elicit a sweat
reflex, and that the congestion of one side of the body causes this sweat reflex on
the opposite side. When the subject lies on his back vascular conditions would
be similar on both sides of the body, and similar sweat reflexes would appear on
either side. But when he lies on one side, the lower side of the body receives
more blood, so that the mechanical stimulation of this side increases. Con-
sequently the sweat reflex would become more considerable on the upper side.
At the same time the mechanical stimulation in the upper side of the body would
be released on account of the outflow of the blood from this side and the subsi-
dence of sweating would result on the lower side."
2. Repeated use of the "perspiration test patch." It was found that the test
patches could be used an indefinite number of times with no change in their
sensitivity. The patches must be desiccated between each using and it was
found that after the first desiccation, satisfactory desiccation could be attained if
they were kept in the desiccator jar overnight (providing, of course, that the
Drierite is still active). It is best to desiccate newly made patches for 48 hours.
A number of patches which had been made a year previously and had been used
frequently were compared with a number of freshly made patches which had
desiccated only 2 days. Old and new patches were placed adjacent to one an-
other on various areas of the body of two different subjects, and it was found that
in the majority of cases the readings were identical and in no ease was the devia-
tion more than 1.22 mg./cm.2/hr. These patches proved to be very durable and
were not injured by frequent use.
8. Considerations to be kept in mind when using the test patch. (a) For measur-
ing insensible perspiration, the temperature and humidity of the environment
should be held within a range which will not allow active sweating.
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(b) The patient should be allowed to come into equilibrium with his environ-
ment before the test is begun.
(c) Patches should be well desiccated—all spots on the test patches should
be blue.
(d) A control patch should be set up with each test.
(e) Patches should be firmly in contact with the skin at all points and should
be completely covered with adhesive during the test. Note: The patches are
flexible and can be shaped to fit curved skin surfaces.
(f) Patches must be applied and read as quickly as possible to avoid unneces-
sary contact with the atmosphere of the room.
(g) We believe that the time interval should never be less than fifteen minutes
or more than an hour. Results obtained with shorter intervals than fifteen min-
utes have been found to be erratic, and after sixiby minutes the patient's skin fre-
quently will become irritated by the adhesive and patients often become restless
after prolonged testing.
(h) Patches which have not been hydrated evenly (i.e., where a high percent-
age spot has hydrated before a low percentage spot) should be disregarded and
the test repeated with a fresh patch. This usually occurs when the patch has not
been in complete contact with the skin. However in areas with a high rate of
perspiration as on the palms, some of the cells may fall over ducts of actively
secreting glands and thus one may get erratic readings which may be correct.
(i) Nervous influences often account for erratic and unexpected figures.
(j) On one occasion when several determinations on the same patients were
being made daily under basal conditions, it was found that the amount of
perspiration dropped sharply after a bout of drinking due presumably to alcoholic
dehydration.
The fact that the amount of moisture absorbed by each percentage spot of
cobaltous chloride has been measured makes this test a quantitative as well as a
qualitative test and a very accurate and feasible method for determining the
rate of the insensible perspiration from dilTerent areas of the body.
We would suggest that a standardized method of reporting insensible perspira-
tion measurements be established and propose that such measurements be re-
ported as milligrams of water per square centimeter of skin surface per hour.
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